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APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.C. 5 156 

Mail Stop: Patent Term Extension 
Commissioner for Patents ’ 
P.O. Box 1450 
Alexandria, V.A 223 13-1450. 

RE: Application for Patent Term Extension Pursuant to 35 U.S.C. 6 156 (37 C.F.R. 
9 1.740) United States Patent Number 5,800,509 

Dear Commissioner: 

Enclosed is an application for patent term extension pursuant to 37 C.F.R. 8 1.740. The 
owner of record, Medtronic Vascular is submitting this application. Medtronic Vascular (formally 
Medtronic AVE) acquired the entire assets of Applied Vascular Engineering (aka Arterial Vascular 
Engineering, aka AVE) through corporate acquisition on January 29, 1999. Thus all rights in United 
States Patent Number (USPN) 5,800,509 are held by and vested in Medtronic Vascular a Delaware 
Corporation and a wholly owned subsidiary of Medtronic, Inc., a Delaware company. Medtronic 
Vascular’s corporate headquarters are located at 3576 Unocal Place, Santa Rosa, CA 95403. A brief 
chain of title summary follows. 

Michael D. Boneau is the sole inventor of USPN 5,800,509 which is a divisional application 
of United States Patent Application Serial Number (USPASN) 07/l 72,420 file December 22, 1993, 
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now abandoned which is a divisional of USPASN 071398,180 now USPN 5,292,331. Boneau 
assigned his entire right, title and interest in USPASN 07/398,180 together with all divisional 
applications, continuations and continuations-in-part to Accuterix, Inc. its successors, legal 
representatives and assigns on August 24, 1989. The assignment was recorded in the United States 
Patent and Trademark Office (USPTO) on August 24,1989. A complete microfilm copy is 
available in the USPTO records on reel 5 116, frame 0570. 

Subsequently, Accutix, Inc. assigned their entire right, title and interest to USPASN 
07/39&l 80 together with all divisional applications, continuations and continuations-in-part to 
Endovascular Support Systems, Inc. on August 9, 199 1. A complete microfilm copy is available in 
the USPTO records on reel 58 16, frame 02 15. 

Thereafter, Endovascular Support Systems, Inc. assigned their entire right, title and interest to 
USPASN 07/398,180 together with all divisional applications, continuations and continuations-in- 
part to Applied Vascular Engineering, Inc. September 8,1993. This assig;nment was recorded in the 
USPTO on September 8, 1993. A complete microfilm copy is available in the USPTO records on reel 
6687, frame 04.49. 

On January 30th, 1996 Applied Vascular Engineering, Inc. changed its name to Arterial 
Vascular Engineering, Inc. Applied Vascular Engineering then assigned its entire right, title and 
interest to USPASN 07/398,180 together with all divisional applications, continuations and 
continuations-in-part to Arterial Vascular Engineering. This assignment was executed January 30th, 
1996 and was recorded March 20, 1996. A complete microfilm copy is available in the USPTO 
records on reel 8522, frame 0049. 

Medtronic, Inc. acquired the assets of Arterial Vascular Engineering (AVE) through 
acquisition on January 2gth, 1999 and formed a new Delaware Corporation named Medtronic AVE. 
Arterial Vascular Engineering assigned its entire right, title and interest to USPASN 07/398,180 
together with all divisional applications, continuations and continuations-in-part to Medtronic AVE. 
This assignment was executed January 28th, 1999 and was recorded January 3 1, 1999. A complete 
microfilm copy is available ,in the USPTO records on reel 011258, frame 0053. 

Subsequently, Medtronic AVE changed its name to Medtronic Vascular, the present 
applicant, wherein all right, title and interest to USPASN 07/398,180 together with all divisional 
applications, continuations and continuations-in-part now reside. Therefore, the application for 
patent term extension, Medtronic Vascular, is the owner of all rights title and interests in USPN 
5,800,509, the subject patent of the present patent term extension application. 

Documents supporting the above title chain for USPN 5,800,509 can be found in Appendix A 
of this application for patent term extension. 
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2) 

3) 

4) 

Complete Identification of the Annroved Product bv apnronriate chemical and generic name, 
physical structure or characteristics: 

The approved product is an over-the-wire coronary stent system for use in patients with 
symptomatic ischemic heart disease due to discrete single de novo and restenotic lesions. 
The FDA product code is MAF for Stents, Coronary. The Medtronic Vascular stent 
marketed as the ‘“S8 Over-the-Wire System” or alternatively under the trademarked name 
“Driver Stent Delivery System.” The System includes a cobalt-based modular stent mounted 
on a balloon catheter as depicted in Figure 1 below.’ Figure 2 shows the distal portion of the 
Medtronic Driver Stent Delivery System in detail. Figure 3 depicts a S8 modular stent 
member. 

Figure 1 Figure 2 Figure 3 

A complete identification of the Federal statue including the apnlicable provision of law 
under which the regulatory review occurred: 

The Federal Statue under which regulatory review took place for the Medtronic Vascular’s 
S8 Over-the-Wire System is 37 C.F.R. $814. 

The date on which the product received permission for commercial marketing or use under 
the provision of law which the applicable regulatory review period occurred. 

The Medtronic Vascular S8 Over-the-Wire System was approved for marketing October 1, 
2003. 

Statement that the present application is being submitted within the sixtv day period 
permitted for submission and an identification of the date of the last day on which the 
application could be submitted. 

’ See htt&/www.medtronic.corn/medtrouic vascularks drivermxhtml 
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1) Complete Identification of the Apnroved Product by amxopriate chemical and generic name, 
phvsical structure or characteristics: 

The approved product is an over-the-wire coronary stent system for use in patients with 
symptomatic ischemic heart disease due to discrete single de nova and restenotic lesions. 
The FDA product code is MAF for Stents, Coronary. The Medtronic Vascular stent 
marketed as the “58 Over-the-Wire System” or alternatively under the trademarked name 
“Driver Stent Delivery System.” The System includes a cobalt-based modular stem mounted 
on a balloon catheter as depicted in Figure 1 below.” Figure 2 shows the distal portion of the 
Medtronic Driver Stent Delivery System in detail. Figure 3 depicts a S8 modular stent 
member. 

Figure 1 Figure 2 Figure 3 

2) A complete identification of the Federal statue including the applicable provision of law 
under which the regulatorv review occurred: 

The Federal Statue under which regulatory review took place for the Medtronic Vascular’s 
S8 Over-the-Wire System is 37 C.F.R. $814. 

3) The date on which the product received nermission for commercial marketing or use under 
the provision of law which the applicable regulator-v review oeriod occurred. 

The Medtronic Vascular S8 Over-the-Wire System was approved for marketing October 1, 
2003. 

4) Statement that the present application is being submitted within the sixtv dav period 
permitted for submission and an identification of the date of the last dav on which the 
apnlication could be submitted. 

1 See htW/www.medtronic.com/medtronic vascular/es drivermx.html 
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6) 

7) 

8) 

The present application for patent term extension is being submitted with the sixty-day period 
permitted for submission pursuant to 37 C.F.R. 4 1.720(f). The last day for submission of the 
present application is November 30,2003. However, because November 30,2003 is a 
Sunday, this application may be mailed December 1,2003. 

The comnlete identification of the patent for, which an extension is being sought bv the name 
of the inventor, the patent number, the date of issue and the exniration date. 

The present application for extension is for United States Patent Number $800,509 issued 
September 1, 1998 and expiring September 1,2005. The inventor is Michael D. Boneau. 

A COPV of the entire patent for which extension is being soupht. including the entire 
specification, claims and drawing. 

A copy of U.S. patent number 5,800,509 is attached as Appendix B. 

A copv of any disclaimer. certificate of correction, receipt of maintenance fee payment, or 
reexamination certificate issued in the uatent. 

There are no disclaimers, certificates of correction or reexamination certificates issued on 
U.S. patent number 5,800,509. A copy of the maintenance fee payment record is provided as 
Appendix C. 

Statement that the patent claims the approved product, or a method of using or manufacturing 
the approved product, and a showing which lists each annlicable patent claim and 
demonstrates the manner in which at least one such patent claims reads on the approved 
product. 

United States patent number 5,800,509 claims the S8 Over-the-Wire Coronary Stent System 
approved October 1,2003. The applicant asserts that claims 1,2,3,4, 5,6, 8,9, 10, 11, and 
12 read a method for making the Medtronic Vascular S8 Over-the-Wire Coronary Stent. 

In particular, claim 2 reads on the method of making the approved device as follows: 
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Claim Chart Comparing Claim 2 of U.S. Patent 5,800,509 element-by-element with the 
S8 Over-the-Wire Coronary Stent 

ower peaks can form the 

The pictures and Figures that follow correlate to the claim elements discussed in the Claim 
Chart on the preceding page and cIearly demonstrate that Claim 2 of U.S. patent 5,800,509 (the ‘509 
patent) reads on the S8 Over-the-Wire Coronary Stem System. 

Figure 1 of U.S. patent 5,800,509 is shown immediately below and described in the 
specification at column 3 lines 65-67 as follows “FIG. lshows a perspective’view of an endovascular 
support device constructed according to the present invention in expanded form.” 

FIG. 1 of the ‘509 Patent 
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Figure 3 of the present application, when compared to FIG. 1 of the ‘509 patent, demonstrates 
that the S8 coronary stent comprises at least one toroid. Mover, Figure 3 of this application 
illustrates that bending a toroid to form a plurality of upper and lower peaks can form the toroid of 
the S8 stent 

Figure 3 of this application.2 

Therefore, based on the analysis above the Applicant respectfilly asserts that Claim 2 of 
United States Patent number 5,800,509 reads on the approved device, the Medtronic Vascular S8 
Over-the-Wire Coronary Stent. 

2 See http://www.medtronic.comlmedtronic vascularlcs drivermx.html 
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New Page: 

9) The relevant dates and information pursuant to 35 U.S.C. d 156(g) to enable the Secretarv of 
Health and Human Services to determine the annlicable review period: 

A) The effective date of the investigational device exemption (IDE) and the IDE 
number: 

0 Conditional approval of the Applicant’s IDE was dated December 20,200l 
and signed by Dr. Bram Zuckerman, Acting Director, Division of 
Cardiovascular and Respiratory Diseases. 

2) The Applicant’s IDE number is G010301, G010301/Al, A2 and A3. 

W The date on which the application for product approval under Section 515 of the 
Federal Food Drug and Cosmetic Act was initiallv submitted and the number of the 
application. 

1) A Pi-e-market Approval application (PMA) for the S8 Over-the-Wire 
Coronary Stent System was submitted April 9,2003. 

2) The PMA number is PO30009. 

0 The date on which the application was annroved. 

The S8 Over-the-Wire Coronary Stent System PMA was approved on October 1, 
2003. 
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New page: 

10) Brief Description of the significant activities undertaken bv the marketing; applicant 
(Medtronic Vascular) during the applicable reg;ulaton/ review period with respect to the 
proved product and the significant dates applicable to such activities. 

FDA Reviewer Date Description 

DOCSOC\lOO9667v1\14364.O121 
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10) Brief DescriNion of the significant activities undertaken by the marketing: applicant 
(Medtronic Vascular) during the am&able renulatorv review period‘ with respect to the 
approved tx-oduct and the significant dates apulicable to such activities. (Continued). 

No. FDA Reviewer Date Description 

NA Ashley Boam 19-Aug-02 FDA determines based on new material of stent, the 
Driver PMA submission must be an original PMA, not a 
PMA supplement 

I I 

GO10301 / SO08 IDE Dot. Mail Ctr 26Aug-02 IReport of status with ongoing animal studies 

NA NA 25-Sap-02 Last patient implant for IDE Trial 

GO10301 / SO09 Bram Zuckerman 17-Ott-02 Report of status with ongoing animal studies 

GO10301 ! SO10 IDE Dot. Mail Ctr 23-Dee-02 Submission to FDA: Response to letter dated 1 l/14/2002 
Final Animal Study Report (FSS 1) 

I I I 
GO10301 / SO1 1 IDE Dot. Mail Ctr 15-Jan-03 ISubmission response to request for additional information 

GO10301 /Sol;! 
NA 

I 
IDE Dot. Mail Ctr 16-Jan-03 Annual Report Submitted 

Sue Bowleyl Ashley 2%Feb-03 Teleconference regarding inclusion of 270-day clinical 
Boam data as PMA Amendment. 

PO30009 PMA Dot Mail Ctr 9-Apr-03 Original FDA PMA Submission of Driver Coronary Stent 
Systems 

PO30009 Bram Zuckerman 23-May-03 FDA agreed to file PMA 
I 

PO30009 i A00 

PO30009 / A003 PMA Dot Mail Ctr 13-Aug-03 Response submitted to FDA regarding questions from 
email dated 12-Jul-03 

PO30009 f A004 PMA Dot Mail Ctr 1%Aug-03 Authorization letter for the FDA to discuss Driver PMA I 
STED with MHLW in Japan 

PO30009 Sue Bowley 19-Aug-03 Request from FDA for an additional hard copy of PMA 
Amendment which included 270d clinical data. 

PO30009 ! A005 PMA Dot Mail Ctr 2 I-Aug-03 To notify FDA of findings from an internal audit 
performed by the Atlanta Cardiovascular Research 
Institute (ACRI) related to animal study FS70. 
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10) Brief Descrintion of the significant activities undertaken bv the marketing at@icant 
LMedtronic Vascular) during the applicable regulatory review period with resPect to the 
approved product and the significant dates applicable to such activities. (Continued) 

No. FDA Reviewer Date Description 

NA Sue Bowleyl Steve 
Hilbert 

21 -Aug-03 Samples of the OTW delivery system provided to 
reviewers at the request of FDA. 

5 

NA - 

PO30009 

PO30009 f AOOb7 

NA 

PO30009 - 

PO30009 f A001 PMA Dot Mail Ctr 

PO30009 

PO30009 / AOOR- Response to FDA questions on final labeling, biomaterials 
compendium and conditions of approval letter 
Driver PMA Approval received Tom FDA PO30003 Bram Zuckerman 1 -act-03 

I 
I 

PO30009 f A009 1 PMA Dot Mail Ctr 8-act-03 Final Labeling 

NA 21-Aug-03 
I 

Ashley Boam 22-Aug-03 

22-Sep-03 

STED Desk Copies submitted to FDA 

FDA confirmed with MHLW permission for cooperative 
review of STED 
Request the withdrawal of Nutek Corp, located in 
Hayward, CA, from our list of sterilization facilities for 
the Driver coronary stent systems 

Conclusion reached regarding format of compliance chart 

Agreement with FDA to include claim for direct stenting 
in IFU 

Response submitted to FDA regarding questions from 
email dated 17-Sep-03 

go-day Status e-mail received 
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New page: 

Statement that in the opinion of the applicant that the patent is eligible for extension 
and a statement as to the length of extension claimed, including how the extension 
was calculated. 

The applicant respectfully asserts that United States Patent Number 5,800,509 is 
eligible for extension. The applicant has demonstrated that at least one claim of U.S. 
Patent 5,800,509 reads on the approved device (S8 Over-the-Wire Coronary Stent) 
and that this application for extension is being timely filed. 

The applicant respectfully asserts that U.S. Patent 5,800,509 is eligible for a 413 day 
extension as calculated pursuant to 37 CFR 5 1.777. 

Calculations Under 37 CFR 4 1.777 

1 A Calculations under 37 CFR 41.777 (c)( 1) 

Determine the number of days in the period beginning on the date a clinical 
investigation on humans involving the device began and ending the date the PMA 
was initially submitted. 

0 Clinical investigations on humans are deemed to have begun on the date that the FDA 
determines that an IDE required under section 520(g) of the FDCA (21 U.S.C. 360j 
(g) is substantially complete. In this case the records indicated that on December 20, 
200 1 the Medtronic Vascular IDE number GO 1030 I, GO 1030 1 /A 1, A2 and A3 
received a Conditional Approval. Thus, this date will be used for the initial 
calculations. 

ii) The PMA was initially filed April 9,2003. 

iii) The experimental period is thus calculated as the time between December 20,200 I 
and April 9,2003, or 476 days. 

2 L Calculations under37 CFR 6 1.777 (c)(2) 

Determine the number of days in the period beginning on the date the PMA was 
initially filed and ending on the date the PMA was approved. 

The PMA was initially submitted April 9,2003 and was approved October 1,2003. 
Thus the approval period was 175 days. 

The Sum of 37 CFR $1.777 e(l) and 37 CFR $1.777 (c)(2) equals 651 days. 

JXKSOC\IOO9667v1\14364.O121 
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3 L Calculations under 37 CFR li 1.777 (d)(l) 

0 Subtract the number of days in the periods fc)( 1) and (c)2 of this section which were 
on and before the date the patent issued. 

Zero for U.S. Patent 5,800,509. 

ii) Subtract the number of days in the periods (c)( 1) and (c)2 of this section during 
which the applicant did not act with due diligence. 

Zero for U.S. Patent 5,800,509. 

iii) Subtract one-half the number of days remaining in the period defined by (c)( 1) of this 
section after that period is reduced in accordance with paragraphs (d)(l)(i) and (ii). 

238 days for U.S. Patent 5,800,509. 

Therefore, the maximum extension available for U.S. patent number 5,800,509 For 
U.S. is 476 (from step 1 (iii)) -t 175 (from step 2) - 238 (from step 3 (iii)) = 413 
days. 

4 L Calculations Under 37 CFR 41.777 /d)(2) 

Determine the number of days shortened by a terminal disclaimer. 

Zero for U.S. Patent 5,800,509 

5. Calculations Under 37 CFR 6 1.777 (d)(3) 

Section (d)3 requires that 14 years be added to the date the PMA was approved, this 
equals the longest possible extension available (14 years from the approval date) in 
this case the 37 CFR $1.777 (d)(3) date is October 1,2017). 

6. Calculations Under 37 CFR 8 1.777 (d)(4) 

The new expiration date is October 19,2016 which is before October 1,2017. Thus 
United States Patent 5,800,509 is eligible for the entire 413 day extension as 
calculated above. 

7 L Calculations Under 37 CFR 41.777 (d)(5) 

United States Patent number 5,800,509 was filed after September 24, 1984. 
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1% 

13) 

14) 

Statement that the applicant acknowledges a dutv to disclose to the Commissioner of 
Patents and trademarks and the Secretary of Health and Human Services any 
information which is material to the determination of entitlement to the extension 
sought. 

The applicant acknowledges his duty to disclose to the Commissioner of Patents and 
trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension sought. The applicant 
has no disclosures to that are material to the determination of entitlement to the 
extension sought. 

The prescribed fee for receiving and acting upon the application for extension. 

The Commissioner is hereby authorized to charge payment of the patent term 
extension application fee pursuant to 37 C.F.R. 3 1.20 (i)( 1) in the amount of 
$1,120.00 to the applicant’s Deposit Account number 0 l-2525. 

The name address and telephone number of the person to whom inquires and 
correspondences relating to the application for patent term extension are to be 
directed. 

Michael J. Jar-o, Esq. 
Chief Patent Counsel 
Medtronic Vascular 
3576 Unocal Place 

Santa Rosa, CA 95403 

(707) 566- 1746 

ubmitted on behalf of the applicant, 

USPTO Reg. No. 39,645 
Stradling Yocca Carlson & Rauth 
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SAN r\ATEO. CA ++02-3083 

UNITED STATES PATENT AND TRADLltARK’OFF1CE 
NOTICE OF RECDRDATIOW OF ASSIGNMNT DOCMENT 

THE ENCLOSED DOCUHENT HAS BEEN RECORDED BY THE ASSIGN&EN-f OIVJSION OF 
THE U.S. PATENT AND TRADEHARK DFFICE. A CDRPLETE IiiCROFlLfi COPY IS 

- &VAlLIBLE AT THE U.S. PATENT AND TRADEWRK OFFICE ON TM REEL AND FRAM - 
NUflBER REFERENCED BELOW. A DIGEST OF THE DOCUHENT HAS ALSD BEEN flADE 
AHD APPEARS IN THE OFFICE’S RECORDS AS Sti@tt@: 

ASSIGNOR: 001 BONEAU, fllCHAEl. 0. Dot DATE: 08lzh/8g 

RECORDATlON DATE: 08/24/89 NUnBER OF PAGES 002 REEL/FRAHE 5114/0570 

DIGEST: ASSIGNMNT OF ASSIGNORS INTEREST 

ASSIGMEE: 501 ACCUTERIX. INC., 342 W. SUNNYOAKS, CAtlPBELL, CALIFORNIA 9 
5008. A CORP. OF CA 

SERIAL NUnBER T-398180 FILING DATE 08/24/89 
PATENT NMBER ISSUE DATE oo/oo/oo 

TiTLE OF INVENTION: ENDOVASCULAR SUPPORT DEVICE AND AETHOD 

INVENTOR: 001 BONEAU. RICHAEL 0. 
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ASSiGNMENT 

WHEREAS, I, MlCHAEL D. BONEAU, a citizen of the United States of America, 

residing at 342 W. Sunnyoaks, Campbell, California 95008, have invented a certain 

new and useful ENDOVASCULAB SUPPORT DEVICE AND METHOD for which I am 

about to make an applii for Letters Patent of even date herawith; and 

WHEREAS, ACCMTETUX, INC.. a corporation existing under the laws of the 

State of California and doing business at 342 W. Sunnyoaks, Campbell, Cstiiia 

95008. is &sirous of dbtaining the a&e right, tftle and interest in, to and under the 

said invention and application. 

NOW, THEREFORE. for good and valuable consideration, the receipt of which 

is hereby adknowledged, 1, MfCHAEL D. BONEAU, have sold, assigned, transferred 

and set over, and by these presents do hereby sell. assign, transfer and set over 

unto the said ACClJTEBtX, INC, its successors, legal representat*wes and assigns, 

my entire @ht. title and interest in, to and under the said invention and the said 

application for Letters Patent, a copy of which as filed in the United States Patent 

office is contained ii Docket No, H-1136-P in tha offices of HARRISON & EAKIN, a 

Partner&rip of ProW&onal CorporaGons, 1700 South E3 Carnino Peal, Suite 405, San 

Ma&o, California 94402-3083 and all divisions, continuattons and continustions-in- 

part thereof, and all Letters Patent of the United States which may be granted 

thereon and all applications for Letters Patent which may be filed for said invention 

in any country or counties foreign to the United States, and all Letters Patent which 

may be grantad for said invention in any country or countries foreign to the Unitad 

States, and to all extensions, renewals, and reissues thereof, and the right to cfaim 

priority under the lnternationel Convention for the Protection of Industrial Property; 

and I hereby authoriie and request the Commissioner of Patants and Trademarks 

of the United StateS, and any Official of any country dr countries foreign to the 

United States whose duty it is to issues patents on applications as aforesaid, to issue 

all Letters Patent for said invention to the said ACCUTERD(, INC.. its successors, 

legai represant&ives and assigns, in accordance with this instrument. 

AND I hereby covenant that 1 have the full right to convey my entire interest 

herein assigned, and that I have not executed, and will not execute, any agreement 

in confiii herewith. 
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AND I hereby fUrther covenant and agree that f will communicate to the said 

4CCUTERlX, INC., its SUCCBSSOTS, legal representatives and assigns, sny facts known 

3y me respecting said invention, and test@ in any legal proceeding, sign ail lawful 
oapers, execute all diinal, continuing or reissue sppfications, make all rightful 

Daths, and generslty do everything possibfe to aid the said ACCUTERIX, INC.. its 

3uccessots. legal representdves and assigns to 0bMn and enforce proper patent 

srotection for said invention in all countries. 

IN .TESTlMONY WHEREOF, I have hereunto set my hand this Twenty-Fourth 

3ay of August. 1989, at x<c+~~ r- 9 , California 

STATE OF CAUFORNiA 

ZOUNTY OF 
ss. 

On thii Twenty-Fourth day of August,l989, before me personally appeared 

6chael D. Boneau, personally known to me or proved to me on the basis of 

iatisfactoty evidence to be the person whose name is subscribed to the within 

nstrument, and acknawiadged that he executed it. Witness my hand and official 

Sal. 

A% 2t 89 
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DATE: 09/u/91 

&8 E. EAKIN 
IiARRrsoN & BAKIN 
1700 SOUTH EL CAMINO REAL, STE 405 
SAN MATBO, CA 94402-3083 

. 

UMlED STATES DEPARTMENT OF COMMERCE 
P8ttm mnd 7md.d ofth 
A!3SSTANT SECRETARY AND -iONER 
Of PATENTS MD TRADEMARKS 
Warhlnpron, O.C. 2023) 

VNITED STATES PATENT AND TRADE%ARK OFFICE 
NOTICE OF RBCORDATION OF ASSIGNME?BT rNcUM!LNT 
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ASSIGNMENT 

WHEREAS, ACCUTERtX, INC., a corporation existing under the taw of the State 
Cd of California and doing business at 342 W. Sunnyoaks, Campbell, California 95008, 

is the owner by assignment of U.S. Petent Application Serial Number 07/39&l So, 

* : fifed August 24, 1989, entitled ENDOVASCULAR SUPPORT DNICE AND METHOD 

tOQ8th81 with all right, title and interest in, to and under the invention described 

therein including all foreign rights therato; and 

WHEREAS, ENDOVASCULAR SUPPORT SYSTEMS, INC., a corporation existing 

under the laws of the State of California and doing business at 342 W. Sunnyoaks, 

Campbell, CalifOmia 9500% is desirous of obtaining the entire right, ritle and interest 

in, to and under the said application, including all foreign rights; 

NOW, THEREPORE, in consideratjon of a good and valuable consideration, the 

receipt of which is hereby acknowledged, ACCUIERIX, INC., have sold, assigned, .z z 
transferred and set over, and by these presents do hereby self, assign, transfer and .a 
set over unto the said ENDOVASCULAR SUPPORT SYSTEMS, INC., its successors, ‘.I; 

legal representatives and assigns my entire right, title and interest in, to and under the .: 

said invention and the said appllln of Letters Patent Sariat No. 07/398,190 filed ’ - 

August 24, 1989, and all divisions, continuations and continuations-in-part thereof, t75 

and ali Letters Patent of the United States which may be granted thereon and al 

application for Letters Patent which may be granted for said invention in any country 

or countries foreign to the United States of America, and to all extensions, renewal, 

reissues, and reexamination certificates thereof, and the right to claim priority under 

the international Convention of the Protection of Industrial Property, and all rights 

under the Patent Cooperation Treaty; and ACCUTERIX, INC., hereby authorize and 

request the Commissioner of Patents and Trademarks of the United States of America. 

and any official of any country or countries foreign to the Unked States whose duty 
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WHEREAS, ENDOVASCULAR SUPPORT SYSTEMS. INC., formerly named ENDO~EIJAL 

SUPPORT SYSTEMS, INC.. a corporation existing under the laws of the State of California and 

x doing business at 342 W. Sunnyoaks, Campbell. California 95008, is the owner by assignment 

of U.S. Patent Application Serial Number 07/398,180, fifed August 24, f989, entitled 

ENDOVASCULAR SUPPORT DEVICE AND METHOD, together with all right, title and interest 

in, to and under the invention described therein including all foreign rights thereto; and 

WHEREAS, APPLIED VASCULAR ENGINEERING, INC., a corporation existing under the 

laws of the State of Delaware and doing business at 5345 Skylane Boulevard, Santa Rosa, CA 

95403 is desirous of obtaining the entire right, title and interest in, to and under the said 

invention and application, including all foreign rights; 

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby 

acknowledged, ENDOVASCULAR SUPPORT SYSTEMS, INC., have soid, assigned, transferred 

and set over, and by these presents do hereby sell, assign, transfer and set over unto the said 

APPLlED VASCULAR ENGINEERING, INC., its successors, fegal representatives and assigns. ; 

its entire right, title and interest in, to and under the said invention and the said appiiiation for : 
M  

Letters Patent seriai number 07/398,180, fifed August 24, 1989, and all divisions, f 
: 

continuations and continuations-in-part thereof, and aft Letters Patent of the United States 

which may be granted thereon and all applications for Letters Patent which may be filed for 

said invention in any country or countries foreign to the United States, and ail Letters Patent 

which may be granted for said invention in any country or countries foreign to the United 

States, and to afl extensions, renewafs, and reissues thereof, and the right to claim priority 

_ . 1 



H-1 736-P 

. ..I 

under the International Convention for the Protection of lndustriai Property; and 

ENDCIVASCULAR SUPPORT SYSTEMS, INC., hereby authorizes and requests the Commissioner 

of Patents and Trademarks of the United States, and any Official of any country or countries 

foreign to the United States whose duty it is to issues RateinS cm applicatiorts as aforesaid, to 

: issue all Letters Patent for said invention to the said.APPLIED VASCULAR ENGlNEERtNG, INC., 

its successors, legal representatives and assigns, in accordance with this instrument. 

AND ENDOVASCULAR SUPPORT SYSTEMS, INC., hereby covenants that it has the full 

right to convey its entire Interest herein assigned. and that it has not executed, and will not 

execute, any agreement in conflict herewith. 

AND AJQOVASCULAR SUPPORT SYSTEMS, INC.. hereby further covenants and agrees 

that it wil communicate to the said APPLIED VASCULAR ENGINEERING, INC.. its successors, 

legal representatives and assigns, any facts known by it respecting said invention, and testify 

in any tegai proceeding, sign all lawful papers, execute all divisional, continuing or reissue 

applications, make all rightful oaths, and generally do everythirfg possible to aid the said 

APPLIED VASCULAR ENGINEERING, INC., its successors, legal fepreS8ntatiVeS and aSSignS t0 

obtain and enforce proper patent prOr8CtiOn for said invention in alt countries. 

IN TESTIMONY WHEREOF, ENDOVASCULAR SUPPORT SYSTEMS, INC.. through an . 

authorized officer, has cawed this Assignment to be executed this Eighth day of September. 

1993, at Santa Rosa, California. 

___ .  . ,  .--y 

ENDOVASCUIAR SUPPORT SYSTEMS, INC. ’ - ’ -’ c 

2 ..- 
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I. 

The name of this corporation is Arterial Vascular EZngineering. Inc. 

The address of the registered of&e of the corporation in the State of lkfaware is 1013 
Centxe Rvad, Cily uf IWmington. County of New Qstk, lact the Nan of the registered age@ 
of the corporalion in the Statc of Dclawarc at such address is The Prentice-Hall Corporation 
System, Inc. 

III. 

The purpose of this cotporathm is to engage in any law@l act or activity for which a 
corporation may be organized t&t&r the General Corporation Law of the State of Delaware. 

. 1v. 

A. This corporation is authorized to issue MO dasses of stock to be desi$ated 
respectively, “Chmmon Stock” and ‘Preferred Stock.’ The total number of shares whtch the 
corporation is authorized to issue is Fifty Miltion Five Hundred Thousand (50,500.ooO) shares. 
Fifty MitIiur, (%,Oo&~) sluurs &ii bc C~unu~t Stock, c&l Iuti~g a yns vduct uf one-tcuft 
of one cent ($.OOl). Fitz Hundred Thousand (500;0#) sharel shall be Preferred Stock, each 
having a par value of one-tenth of one cent (5.001). Each outstanding share of Cummon Stuck, 
par vahrc $.Ql, shall. upon filing of this Amended 4nd Restated Certificate of hxxrporation be 
reconstituted as 5.5 shares of Common Stock, par value S.001. No fractional shares will be 
issued and, in lieu thereof. any holder of kss tbn one share of Chnmm !bck shall be entitled 
to rcccive cash for such holder’s fractional share hased on the fais market value of such stock 
as determined by the Compatty’s Board of Directors. 

B. - The Prefetred Stock may be iaucd from time iv time in on: or mvfe s&es. The 
Board of Directors is hereby authorized, by filing a certificate (a ‘Preferred Stock Designalhn”) 
pursuant to the Delaware General Corporation Law, to fix or alter from time to time the 
designation. powers, preferences and rights of the shares of each such series and the 
qualificatiis, litnitatioas or rest&ions of any wholly unissued series of Preferred Stock, and 
to establish from time to time the number ofshares constituting any such series or any of them; 
and to increase or dectease the number of shares of any series subsequent to the kwnce of 
shares of that series, but not below the number of shares of such series then outstanding. In 
case the number of shares of any series shall be decreased in accordance with the foregoing 
sentence, the shares constituting such dccrcase shall resume the status that they had prior to the 
adoption of the resolution originally fixing the numb& of shares of such series. 



For the management of the business and for @be conduct of the affairs oft& corporatio& 
aad in further defimitioa limit&m and rt@atiou of tht powers of the aa-poMon, of its 
diictm and of its stockholders or auy class-thereof, as the cds! may be, it is &rther provided 
that: 

A. 

(I) The management of t& business and the couduct of the affairs of the’ 
caporation shall bc vcstcd in its Board of Dircetors. Thz tmmbcr of dircetors whieb shall 
constitute the whole Board of Directors shall be fixed exclusiWy by one or more resolutions 
adopted by the Board of Directors. 

(2) N~rwithstaaJing Utc foregoing provisious of this At-tick, each cliictor shall 
serve until his successor is duly elected and quaiifteB or uutil his death, resiguatiou or removal, 
No decrease in the number of directors constituting ttr: Board of Dirtclon shall shorten the term 
of any iacumbcor director.- 

. 

Subject to the rights of the holders of any series of.Preferred Stock IO ekct additional 
directors under spccifgd circumstances, dirct$ors shall bc c&ctcd at each annual rnccting af 
srtikhoId~rs. Each direct shan SG~VG t&l his succ& is duly rlected and quaIified or until 
his death, reaiguation or removal. IUo decrease in the number of directors constituting the Board 
of Directors shall shorten the tertp of any incumbent director. 

0 Fotro\ving the closing ofrtK initial pubJic offcrhg pursuant to an effective 
registration statement under the Securities Aa of 1933, as amended, covering the offer find sale 
of the corporation’s Common Stock to the public (the “lnitiat Public Wering”), and subject to 

. the rights of the holders pf auy series of PieTerred Stock, any vacancies on the &ard of 
Directors resulting from death. resignation. disqualification, removal or other causes and any 
newly created directorships resulting from any ticree:e in the number of directors, shall, unless 
UK Board of Directors determines by resolution that any such vacancies or newly created 
directorships shaIl be fifled by the stockhoMen: and except as otherwise provided by law, bc 
filled only by the a@mative vote of a majority of the diictors then in o&e, even though less 
than a quorum of the Board of Directors, and not by the stockholders. Any direaor elected in 
accordauce with the preceding sentence shall h&l of&z for the remainder of the full &rm of 
the director for which the vacancy was created or occurred and anti1 such d&ec&or’s successof 
shaIl have been ekcted and quaiified. 

. 

B. - 

(1) Subject to paragraph (h) of Section 43 of the Bylaws, the Bylalvs may be . 
altered or amestded or new Byhw adqwd by the‘affimwtive vote of at least eighty percent 
(80,X) of the voting power of alI of the tinoutstanding shares of the Voting Stock. The Board 
of Directors shall also have the power to adopt, amend, or repeal Bylaws. 

21c42020 
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(21 TIE directors of &e uqmariun need not be &c&d by U&CEI ballot , 
mzles5 the B,wlaws so pfuvic. 

(3) Following tltc’iniial Public Ofking. no ac&~ s&all be #aken by the 
sto&&olders of the corpomjon except at an mual or special mectiq of stocLhdders calkd in 
accordance tit& fk Bylaws. 

(4) Special meetings of the stnckhohiers of the mqxwathn may he kkd, fw 
any purpose w purposes, by (i) rhe cha&nao of the iBoard of Dirccwn; (iii Uu Chief Excctivc 
Offkcr, or (iii} the Board of DLnctrxs puhuamt to a resolution adopttd by a nqjtiv of tk tota! 
number of authorized directors (whet&or n~i tbm exist my VW&CS in Q&~US& aurhotized 
dimxo&pr at the time any such rcswlutkm is prewtcd D the hard of Dinctors fos adoptEon). 
md &al1 be held at such place, on such date, aad at such time as t&c Board of Dkectcxs shall 
fr& 

(5) Advance notice of stocltholdcrwminations for L& election of directors and 
of business M be brought by stockholders before any meting of tbt? sto~U101ders ofthe cwpota 
rim shall bc give? in &be manucr provisjcd io the Bylaws of tk corporation. 

VI. 

A. A diicctor of tbc corporation s&aii not bc &&wily 1irbIc SO the corporatin or 
its smckl~Men for nlouetary damages for aq brcacb of fidueiar) duty as a director, cxccpC for 
liability (i) for any breach of the direcfor% duty of loyalp to the corporation or its stockholders, 
(ii) for acts of omissiws not in gwrl faith or which involve intentional miscotiuct or a knowing 
viotatioa of law, (iii) under Section 174 of tk Delaware General (&rpofaGxI Law, Of (iv) for 
any cfansaction from which the dircctta~derivrd an improper persona1 benefit. If the &taware 
General Chporahr~ Law is anxadcd afkr approval by ibe srockbol~ of &is Article to 
aulborize corporate action, furtba eliminatiap or limiting the personaI liability of directors, then 
the liibiiity of a direcmr shall be cfiminatcd or limited lo rhe fullest extent permirted by the 
lMmuc Gkneral corporation Law, as so amended. 

B. Any repeal or modification of thir ArGclt VI shall be prosphvc arld shall not 
affect the rights un4er this Article VI in effect ar the time of tbc alleged occurrence of any act 
Or omission to act giving rise to liability or indemnification. 

VII. 

A. The corporation reserves the righi lo amend, alter, change of rqeal any provision 
contained in this Certificate of lxoqoratiorr, in zhe manner now or tireafter prescribed by 
sbtute. except as provided in paragraph B, of tis Articfe Vii, and ati rights conferred upon lhc 
stockholders herein are granted subject to this reservation. 

i 

21m2020 
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lilmm ltrt Amended and Rest&d CcMc& of Ir&pvmtivn sv adoptid reads 
in fdl as set forth in Exhibit A attached h&r& and hereby @wpvnted by reference. 

m wlmB.s WBBREOF, - VAscwLhR mm, INC. has cawed this 
Restated Ccrtifisatc of Incorpvntion to be signed by its President znd mested to by its S#rrtary 
this 2p day of January 1996, 

Chief Fixecitive Officer and Prcsidtnt 

STATE OF OEULURE 
SECRETARY OF STATE 

OIVISIOM OF CORPORAlIONS 
FILEO OS:00 An O1/30/1996 

960028170 - 2269660 
. 

.  

.  
.  -. --- -. 

.  -. -. -. .  
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CERTWXCATE OFMICRGER 

The tmdmigned oorparatjon o@zccl and extsti& under and by virtueof the General 
coIporatiw Law of tbs state OfDelriwaps, 

DOE!W&BY CBRTIFY: 

RRST, That the name and state of incorpoIatioll of ca& of the constituent COzporati0~ 
of the mzgef is as ‘follows: 

Attetial vascular Engineering, Iuc. D&ware 
MAV Merger Corp. DelWWWU 

SECOMD: That sn Agreement and PIan of &rgcr between the parties So tbc merger has 
been approved, adopted, certified, executed and 8cknowiedged by ewh of the constituent 
corpotiion~ in accordaacc with tbc reguiranczlts of aubscction (cl of Section 25 1 of the Gcnpral 
Corporation Law of the State of Delaware. 

THIRD; That the name of the surviving coqoraticm of the merger is Artetial Vascular 
Engineering, Inc., which Qpcm tbo mc-rgct will ohango its mmc to “Ned~nic AVE, Inc.” ? 

FOURTHz That tb& &tatcd ccrtif&te of ncoIpoation of the survivi&g wrporationsba~ 
as &esulf of the merger, be amended and test&d in its entirety to reed ils set forth ou Exhibit A * 
hereto. 

FETHz That the cxcz@ad &&rccment zmd Plan ofMerger is on fiie at an office of the 
suwiviag corporation. The address of such office of the surviving mpmti~~~ is 3576 Ut~ocal . 
Place; Sants m Cati&nia 95403. 



. 

nia name of the corpodon shall be Mcdtmnic &XiZ, Inc. 

3he regisrcrcd ufficeof the wrp5ntIon in the SrakofDciawarc is 1209 #aage Streak in 
the City of Wilmjngtua-Colmty of B&w CsstlG IMaw- 19501. 3% umzc of its rcgistcq4 

. agent at such address is The Corprxation Tnis~Codqany. 
‘ 
. 

ARTKXR 3 t PURPOSES 
. . 

The nature of tht busin- or purposes to be cotiuckd or promoted by the corporation is 
to engage in any lawful acts and activities for which corporatiuns may be organize& under the 
General Cmporntion Law of D&ware. 

? ‘i’be jggtegate number of share the cmpmicm has authority Eo issue shali be 2,500 
sbsps of C&nmon Stock, $6.01 par value. - Ho&r8 of Common Stcck shall be eeitled’to one 
vote for ea& share of Common Stodk held bf racotd . 

. . 

’ 5.l) )JoPrcffnptiveN~ 
, 

ts. No holder of slzwes of the corporation of any cl& now or 
&eafier authorized has any prefercatial ti piwngtive right to tibkibc for,-purchase or receive 
any dares of the corporation of any i+ss now or &mftti~tiou59, or any ap$ons dir warmrits . 
tbr such &arcs, which may at any time be Jr;l~uad, sold ur off&d For sile by the coqyatbi - * : 



2kwitlg6 of StoctiMa maj; -* . 
ia+ pxotide. Ellx,tions’bf .- 

d.ircctoranGsd aot bebytitten ballot unless irnd except to the extmt that-the Byl%vs soprqvide. . . * 
* ** 6.2) con3 orate Boo4 . The b&s of tht ccwporation may be kept within or (subjccf & 

any prtwisim conW fn thi sta!utw) outside the State of De&ware at such place or phiccs as . 
may be d&gna@ &xn time to Cirne by the Bbard of I)icWs or ia tie Bylaws of the. . 
WpWiOll. 

7.1) Limiiu of LiHity. A dircct?r of fit cotporatiou sha!l’nol be person&y liable . 
to the corporation or its stodchoEden, for monetary damages for any breach of $iuciaq duty as a . 

_ director, except for IkWity (i) fm any brtaeh of* aireetozs duty al loyalty to the corpwation 
of ‘2s oto&bolders, (ii) for acts 01: oxnissions not in gqod fai& or which involve iatentiond 
misconduct or a knowing violation of law, (iii) pnd& Section 174 of the Delaware -G&d ’ 
Corporation~~ law, or (ii) for any trensecsion titn whkh the diwctor derived an impmptr- 
personal benefit. If the Delaware GcucraS Coqwmtion Law is amended after approval by the - 
stockholdwa of this Article to authorize CO~IOX&C Y&II further climi&ng or limiting the *. 
persond liability of diiectors, then the liability of a director shall ba $iiinatea or limited to the 
fdlcst cxterzt ptnnitted by the Delaware General Corporation Law, as so amcqdcd. * 

7.2) #ummhe~t of this A&k. Any rcpcal or mudificat*m of &is M$Ie 7 Shall b6’ 
proqwti~o and eh& not affect the rig&s under this Artiole 7 in cf%% at the time of the &$g@ 
occt$m?nce of any act or omissilnn td act gking rise to liability or indemnification. 

. . 

ARTiCK.E 8 - BYINNS 
. 

The Board of Direct& is ccqwedy autb&ized tb make rind alter Bylaws of this 
corpbratioxs subjtdt to the power oft& stockhold& to cbaagp or EP@ such bylaws &ud subjq 
to any otlm liitatiwss on such au&&y provided by the (“Jentral Corpo$ion Law of Delaware. 

2 
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1 
METHOD OF MAKING ENJXN- 

SUPPORT DEVICE 

This appIication is a division of app&atioon SW. No. 
08/172,420, i&xl Dec. 22.1993, now abandoned, which ia a 
division of applicxtion set No. 07/398,180,6lcd Aug. 24, 
1989, now KS. Pat. No. 5292331. 

1. Ffdd of the Invcution 
The prcscnt invention relates geaaally to medical 

&vi=, and pattiaJIariy rdates to ilupIaotable devices for 
tmrhg narrowing of coIvoxy or pcziphelal vessels in 
humans. 

Chrdiovd disease, indtdog athecosckro~ is the 
lcadingWlus*ofdeathitltbeU.S.TlleIl&icalcommunity 
hasdevdo@anumberofmcthodsfatreatinguxomry 
heiMdiseas~sorneofwhi~aresped5callydedgnedto 
treat the ccmplications rcmlting fbm atherosdffosis ad 
otherfomofc4maryarteridnamrwing. 

l%emosthpdlingdevdopmcntinthcpastdccadcfar 
treatlog atbausd~osis andotimfoxms of coronary namnv- 
ingispcr-umwtmoslurninalcorooaryangiopksty,hab 
iMfmrcfcrred to simply as”aogiop~ or TWA-. me 
objective in angioplasty is to cobxge the lumen of the 
a5eued conmary mtery by radid hydraulic expaosion. The 
&mndureisaccomplishedbyinnatiagabdl~withiothe 
uamwedlumenofthecorormyarby.Radi&cxpmsionof 
tbeLxmoalyarteryoccursiitsevaaIditfercotdiinmdoos 
andisrdatcdtothcnatumofthcplaque.Soft,fattyplaquc 
dq&tsarcflattcncdbytheba&mandUdcncddcp&ta 
arcaaJaduxlsplittoe~ethelmnca.Thewdlafdre 
arteryitsdfisdsosQ&&efIwheathehdkooisin5ated 

P?‘C!A is peafamed as follows: A thin-walled, hollow 
guidiog-istypksnyio-intothebodynlra 
rchtivdylargcvcsscJs4ldlasthcfcllxomliutuyinthegtKdn 
8reacathcbrachia~inuleanaAatestotbcfuaarrrl 
arkayisacbicvedbyintmdndngaIargeh~oeedle~ 
htotbcfemmalartay,a~kaownastbe&ldinga 
Tcdu@ue.Onceauxsstothcfemmala&isad&vcd,a 
shost hallow &cat& is insutcd to amint& a passageway 
&I.iogPrcATbeflexibleguidingcalhekr,whichistypi- 
caIlypoIymucoated,aodlinedwithTdl~isirumted 
thrQugbtbesheathhtothe~artay.Thcguidkg 
cathetaisadvMcedthroughthefemadatqyintotheiliac 
mexyandimtbcasmdiagama.Rmberadv~tof 
the5exilcrrl;hdainv~theoegotktiooofao~- 
matelyl89dcgmcturntl1rmghtbeaatic~toallow&e 
guidiagcaWcrtopesctndinWbea$e~wbmntxy 
~ybcgJ!&inedtQelth~themntherlghteoro~aaery, 

A!hthcguid.iog-Ladvafnxdtotheosthunoftbe 
coiooaryytobebebyPTI*rcA,aflexibleguidcwire 
isimertedhtothcguidingcathctertbrouglkabaIloonand 
s4dvwedtothearcatobe-ThegPZdcwirrprovides 
the tl~ sttaability fcr icsioa passage. The gnidewire 
is advaoccd across the ksioo, cs “wins” the lesiot~, in 
jJrepmuon1Faathcadv~ of a polyc&yicne, polyvi- 
nyl cmridc!,poIyolc~ (I otbcr suitabk substan~b&oon 
CYltb#ct~O6StbCgUidCW&~TJEbJloMI,~di(atation, 
mtkterispkccdintop&ionbyalidiag~abngtheguide 
win.Thcuscafthenlativefyrigid~&wirtisntasssry 
tOadvai%cGthcC&C&ZthrwgbthcaamraiedlUtuc~cdQC 
amyandtod.ircctthcbaUoon,whichistypka&yqi&.c 
flexible, across the lesion. Radiopaquc markers ia Ihc W- 

2 
loou scgmcat of the eatbe* facilitate positiwing across the 
lesion. The bakou catbctef is liken inflated with contrast 
xoataid to permit 5ucco~c viewiog during h-eatment 
The hakon is dtematdy iotlated sod deflated until the 
lumen of the artery is sat&faaoriJy enlarged. 

unfm, while the aikted artery can l?c tnhrgt& 
in some instances the vessel resteooscs cbrouicaUy, or closes 
down acutely, negating the positive c&ct of tie angicplasty 
pnocadrat. lo the pas& sudl nsteoosis has frequeotIy neces- 
sitatedrepeatFr~aropenhegtsucgay.whilesucb 
resxeaosisdoesnotoaxlrinthtmajofityofcases,itocnns 
fiquently eaougib &at such complications corqise a sig- 
oi5caot percentage of tbe ovemu fabcs of the PTCA 
f example, twenty-5ve to Utirty-five pacent of 

To lessen tbc risk of rmtcnosis, various devices have been 
prqmscdfffttmhanicauyeecpiagmeaffeacdvessclupcn 
after completion of the smgioplasty pmccdure. Such 
tt3dmid endqmthetk devices, which me gena-dly 
refeued to as 53mlts, am typaly imelted into the vessel 
poaitionedamssthclesioa,andtbcncxpaaMtokccpthc 
passageway dear. EffectMy, the stent cmmanes the nam 
xaltendencydSk:vesselw&sofsomepatiemstodose 
balck down, thereby o3iewkg a ruore oonnal flow of 
bla~IUira~ghthatvesaett&utwotddbepossible ifthe atutt 
WCTCOOtimplace. 

Vatioustype5ofsteotshavebecnpropostd,aIthoughto 
date nooe has proven satibfactcxly. One proposed stcnt 
iovolvesatuheofstai&sswifebraid.Duciogiosalion,the 
tube3sp~~iUoocdalong adelivay&viq sud~asacatheter, 
iaextemicdfcaqIrmng~tubcdiemdQasaluanas 
possible.wheltthestuItispwitioaed-thclesiw,itis 
expaodcd,umsinglftelengthofthetubctocontrauaadthe 
diamemtotrpaad~offdK:ma?aIdsusaIio 
constru~nofthesteat,~tubemaiatainsmencwshape 
citbc?&rougbmabanicalfQceorothawise.Fcrarample, 
00csudtstattisaseIf~~gstdnkssstedwitelxai~ 
otheffamsofsteatsillcWe~atatypestubulacmctaLw1: 
CyliadcrsapaadCdbyballoondilatatiop.OtlCStidCViCCiS 
refetredtoasthePabnazsteol,dIdfurthc?bdow. 

AootkrfonuofsttlltisaheatqandabledcvkThis 
dcvim,aigwIydcsignedusiogNrrlN0LbyDouerhas 
rccentQbeeamo&fiedtoamcw&coate4hcatexpandable 
coilbyRegan.Thestentis&Iiva-edtothea5~arcaon 
acatbdctcapablcofrc&vingbcatcdflnkls.OnceEaopdy 
gXXitiQO~hC&tCdSdiOCiSpascredthtOUghthCpoationOfthC 
cathc&xoawbi&thesrcntislocatcd+cs5&gthesteatto 
expand. Ntmmws di5hltics have been etmmatcred with 
this device, Including ditliadty io obtaining r&able 
z&q: dIllides in mdotdnkg the steot in its 

Pa@stbemxtpopularstcntpresenttyundainvcsti- 
gationintheUnitedstatesisrcfuJuitostbePalmazsteQt 
TltePabmzstcutiuvoIveswhatmaybethoughtofasa 
stainkss steel cyIkder having a aumber of slits in its 
ciraunf~~reauItingi.oarneshwhenagaMfcdThe 
staioIcssstceIcy~derisdeIivtxuitotheaffectedarurby 
memsofabaUoonca&cter,andistheaexpandcdtothe 
propasi2sbyin5aungukeballooa 

!Zg&butdiBc&icshavcbeenemouatmdwithall 
prIorartstents.EadthasitspercentageoZthnnnhosis, 
restcoi+MdtissuEin-grow&aswdIasvluykgdegreea 
ofdmultyindep10ymMLAzmthc?difsEultywithatlcast 
someofpsinartstentsistbatthcydonotreadilyconform 
to tbc vessel shape. In addWan, the rekdvdy long length of 
such pior art stents has made it di5icuIt to treat carved 
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~cssds, and has also effectivdy pmventcd successW 
implaatatiott of nillltipk slldl stcllts. Atltiw have 
llistaically lxxm rcqllircd at least fos the ii& three months 
after placement. Tbesc and othcz COII@M%WS have 
resulted in a low level of acccpmcc for SW+ stcnts within 
the medical czommmity, and to date stem bavc not been 
acaptcd as a practical mctllod for mating chronic rc-stcll* 
SiS. 

Thus thae has been a long fdt need for a stcnt whidt is 
effective to maimain a vessd open, witlmt nxulting in 
sigRiflcalltthrombosis, wllichmaybccasily&livac!dtothe 
dF~.xclbcasilycxpan&dbotlledcsiredsize,casily 
coIlfamodtothealfcctedvcsstlandafsnyuscdinnlRl- 
tipkitomataxwcdvcssdsandvarying~dl~~s 

Sm OF THE INVENTION 
The prescItt invention sIll!atalltiaay rcduccs the colupli- 

cations and oveswl~~~ii the limhtions of the prim art 
dcvias. The endovascRlar sugpoIt &vice of the psalt 
iRvclltioIlco~admiceha*vaylowtMsswhid.lis 
capableofb&lg&livacdtotbcdEmanabymcallsof 
a slightly modified conventional balloon cat&eta dmik to 
tbtuscdinastaudardbaUoonangioplnSypnxedum 

4 
FIG. 2 shows a suppat devim conmucted aamrdiag to 

the pment i~vehn~ and compress& onto a balloon ‘WI- 
eta. 

FIG. 3 shows a suppu% device umprcsscd onto a balloon 
5 cat&a as shown in FIG. 2, and positiomx3 within a see- 

t ion#iportionofsnaffecZGdanaofaaatryaothavesseL 
FIG. 4 shows a stppqt device acarding to the present 

inva~tion in its ex,pwkd foam within a sectioned portion of 

10 
avcssdincludingaksioa 

FIG. 5 shows a suppcrt dcvicc of tbc pnsent invention in 
itsexpandcdf~witbbasc&ncdpc&ooofalcsioaaftcr 
rcmovalofthc~n~ 

FIGS. 60-b show alttmative co~gutations of a suppat 
*s device accord@ to the prcsalt iwalti~ 

xl 

25 

30 

35 

40 

4s 

D9fAnm, DEWXPlTON OF THE 
INVHNTlON 

mlls 14 by -yshaightsegments16.Tbeaxial 
tums12and14canbcscentopcmitthcstmt16tobc 

prcvcutaveasdfmmrcatcnosing.Whileapefm#l 
embodimentccwtHieeJasinglepitadmrtainl.inmmt 
iastancesasuitabiyweldedwifcmaybcaccepMlc. 

?twinbc4qrc&cdthatthcnumbaofbnmsl2ind14 
canvatyovaasxsamMywidcrang~ddlncdin’x 
numbcroftwns,andmayinfactvarybctwccntwo8ndtca 
such tans a peaks. Howeva, itb-tly-that* 
qrLimYmliumbaOfttlrnsffpurLsWillrsngebCtWCCIl~ 
andBvefarmostapp~ioos,andparti~fcrcardio- 
Vascutm:~ 
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The minimum kngth of the stcnt, or the d&tact bUwccn 
theuppaaans12aadlowtrturns14,is~inlatge 
mtasureby~esEzeofthevesselintowhimthtsttDtwillbe 
lmpla5tc4L me smt 19 win preferahly he of suflideut 
length as to tualntain its axial orkntation within the vcsscJ 
without sh8ting under the hydraulics of blood flow (or otha 
fluidflow in &i&rent types of vessels), whik aisobcinglong 
enough to mend moss at least a signifimat @gn of the 
affcctcdarcaLAtthcMmetimG,thestG5tsbwldbcsh4xt 
mughasto5otinlmdla tt5ltWSsarilJrlnrgesmmmtgti 
ltW&?ll~might~SCU5dUCthrombosis.TyplcalCMli* 

vascular vessds into which me stmt 19 mij&t be implllnted 
XWgCfromY5millimclcrstVfiVG~iDdidllpctez, 
and oonespandingStCDtSIDSyrWigefnmr0ltcmirtinrctatO 

two caltinlc~ ill knga Hvwcva, in most instatlcM the 
stmtwillrangeinkngthb&wecn3.5miEhctmand6 
miUimam Rcliminarytesbingofsteatshavingal~ 
between 33 millhemand45-hasbmlpcr- 
fom!d with gocd succem outside the united !%tates, and 
ksting on alllmak is also ongviug. 

onccthcwilesizc0fthestcnt10hashccnrKlucedtothc 
‘desitedJize,~stentHmayb:~ozltoa~~lH, 
asshowpinpIG.~fcrdclivaytotbc~n$on1~2 
ofavesselIlvlsu~tsacaollaryrrrtryFormesah:d 
simplicity, t&e multi~e layers of the vessel wall I@4 arc 
sbownitsasingklaya,althvqhitwillbcPadastoaSby 
thoscskilkdinthetithatthckaiontypicd&isapkquc 
dcposlwithinthcintimaofrhevcssd114 

chesuitaMebanoo!Ifordolivqyof&esccat1(1is 
. manuf~byAdvanccdnccddiovascularSystcms,~,of 

Sauta Clara, Calif. (“ACT), aud is d&t - in 
kqthwithMiaogliduBon~theshaftodty.Th:stmt- 
caayingbalIoOD1#OiStbCIladvgoa#ttotfieaffeded~Cd 
and amiss the Won 162 in a c.ommtional mame& such as 
byuseofaguidcwircmdaguidccaMcr(not$lown).A 
mitab~cgui&cwircistficO.O14”EiTarqat~maau- 
factur&byACSandasuitabk~.cathc&zisthc 
3ZO76 I- &de cathacs, also manufadaut by ACS. 

onc8tbcballoon1~isinpk!-eacmsst&clcsion1~as 
shownin~G.3,(hebanoon1o(mayk:~*gaia 
substautiaUy in a conventional manna. In sekUing a 
bdlovn, it is heI@ to msurc that the banoon wiligrovidc 
radiaUywikrmiWttionsothattbcstcntl$wiIlcqmnd 
qlallyakmgeacbofthepc&.lhGinnat&noft!mballoon 
l~,drowninm0.4,~Lhe~~oacf~stentlo 
fixmitsuiropcdco~nbacktvashqpe~tially 
likethatshowninmG.1.Thealflmltofipdllaioa,and 
cQmmcnsutarGamal5tofatprnsio5ofthGstGDtxo,xulybe 
VtUiCd~dfctavdbythClCSiO~itstlf,~theStUltQfthC 

present hvmtivn pintiably fl&ble in tk tnrtmeat af 
duvnic rcstenosis. 

BWUSCdtbCilWi~afthCball~3l,~CkSiofll#2iO 
lhevcsscl1@4islqIMd.&andcauscs~eartaialwallof’tfn: 
vcssd184tobulgcradiiluy,assimplistkalIy&pictc4iu 
FTCL4.&ahr:SamtiI5C,thGplaqUCdqroaitedWitblltthC 
illti5mofthcvcsselisdisplaccdandthlanad,andthcstGnt 
1~iscmbcdd&htbeplaquccrc&a&otic~ 
adhaing to me i5tiJna Qf the ves5c1104. 

Followingi&tioacftbcballoonl@&awiexpansionof 
tficstent1~witbintbevcsscl1W,thc~nis~atffl,and 
nmevcdllhc~~w~oftbevcsr;cl11)4rthanst6its 
aiginal shape through elastic recoiL The stent 10, however, 
xzmainsinitscqxmdcdfixmMthin&cvcss&arrdprcvents 

6 
fulsha restenosis of the vessd. The stmt lMintai5s an vpcll 
passageway through the vessel as shown in FIG. 4, so long 
as the tendency toward rcs&osis is not gram than the 
mechanicalistrengthofthestent1o.Bc*ruseofmelowmass 

5 of the support device 1Q of the pmcnt imention, thrombosis 
lsksslikdytoocalr.Idcally,thcdisplaccmcat oftiKplaquc 
deposits and the impkutatioa d the stmt 10 will result in a 
smooth inside diamera of tbc vssd 1@4, al&x@ this ideal 
ca5DQtbGachicvaliDauc%sGs. 

‘0 oIleoftbeadvantagcsofthestent1eirumtmultip~c 
stents, “M”, may be used in the trtmtmca of a singk lcsioa. 
mt&farcxarQk.iDthtcveottheaff~arcashownin 
FIGS. 3 and 4 was longer than the stat 10, additional stem 
lOcouldbepo&io&elsewhnr: alvllgthcksivDtvpmc5t 

‘5 ri%tcnosis~In~tcsting,uptofour&tentshawban 
usedsucoessfuZlpaIongasingklesicm.I)uetvtheconfam- 
abilityvfthestent10,notvnlycaDvatyingksi~kngmsbc 
@ated, but amal vessels and’%’ shaped vessels may also 
bctrcatedbylhcprcscntinvcntioo.InWtaaceswhcrcitis 

20 lmowniDadvancGthatlnultipIegencrwinbGthcptd& 
mthodvF~apluraHtyvfstisrcnts,Wmaybc 
pas&m& along a singleballtxm cathctcrfcu shmltaaeouJ 
dclivaytvthcpfftctdtaca, 

Asdiscussuiabove,thcnumlxrofpe&sarturnsl2and 
25 14intbe6lcilt14”N”Ihllmhoftl3rns,mayvaly- 

two~ten.Tothir~~ioFIGS.drrand6baretwo 
altmfve colrfigmations d the sent 10. The alter5ative 
-tshowllill6ucanbGsccntohavcttrctuppa 
and&rcelowapesLta~,whilethc-tshown 

so inl?tG./bcankscmohavetmuppmmdtmiower~ 
whiktbc@marya@i~onforthcstcDt10isprescntiy 

bcliGvcdtvbGtrcalmc5tofcpdimascplndiseascsudlas 
athaosclmsisordhafc4msdcccolvayolmrrwin&tbe 

35m.nt10vftheJxrmtinventionmayalsobcnscdfa 
-Of-V~SCJSillthGkidney,kg,~4ff 
elbWhaeinthcbody.Insu&othccvcss&tbesizcofthe 
stclitmaynecdtohcadjus&dtocompcnsatc~thedittaing 
sizesvfthcvmcltobe&a&xJhcaringininthcsi7,ing 

a gttid&lGs provkkd above. 
Havingfuuy-apcf~-ntvfmG 

iDventiolt, those skilled iD the art will imI5ediatcly 
~givalmGtudriagsbaGin,thatnumaou5alta- 
nativcsandcquivalc@scxMwhid.tdonotdqmtfromthe 

~$zscsultinveDtion.JIisthatforctibe-matmc 
pnsentinvea;tiooisnotmbe~bythcfaegoias 
dm4ziption,htonlybythcappaWdaims. 

IdaiDx 
LAm&odofmanuf~ancndvvasa’lasupport 

$0 devicoEorqpdsing 
fax&gatmidBwna&stmatcM, 
pIah& ~dhti~~matahl havhtg higher 

a bcndingthttmidtofotmr&ralityafuppaandlowa 
ptaks. 

strippingoffthtsGamdmataialffwllthetoroi~a5d 
rcdu&gtiediauutaofthebcnttQoidtoadcsircdsizs 
2 AnWhod of manufacturing an cndovax=iar suFport 

#r de&x! ampIid5g: 
fomingatomi&and 
btm%iugtbtta&dtofamapluralityafuppcrandlowa 

3.‘l%crnc&odofdaim2fmtberoorqpisia~ti1cstepof 
65 rcducingthediamctmofthebmttoroidtoadcsiredsim 

4.Thcmtthodofdaim3whadathcstcpQfrahldagtbc 
diamctcrofthetmoidispaforsnedbyetching. 
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5.T6emetRodofcLaim2furthaccmpairimgthcstlgSof: 9.ThemethodofdaimSwhaeirratleastoeeoftbesteps 
forming a plurality of toroik, aad is perform& by etching. 
bending tbc phmlity of toroids to form a plumiity of bent 1O.Themethodofdaim8whcr&botbofthcstepsarc 

tomids bavfng a se3u3able number of upp~ aad lowa s performedby-ft. 
peaks- 

LlEClUCthOdOfdaim5illdUdlUgtl4C~OMlstcpsd 
lLThcmmodofdaiml)‘hnthercomprisingthestcpof: 

maraging the plumlity of bent toxoids to form tbc eatdovas- fonningaplm7dityof lwmbcrseambaviiagapluralilyof 
alar suppod device and redwing tbe diameia of the uppa andlowa axial turns conuectrd by substanrially 
pkalityofbcnttoroidstoadcsiredsize. straight segmenta whacill no smigbt segment ovalaps 

7.lIltmethodofdaim6wlx!xcinthepluralityofbcnt ‘O anycuhasfraigi4tscgmcnt 
toroids forming the en&vascular suppat d&CC an: ad l.Zl[bemcthxtof&imllfurthcrax.npfisingthcstcpaf: 
connected to one an&a. 

8. A method of manufa.UUriag au cadovaS~ support redwing the cross-scUion of each of the phrality of 
dcvicacom@lngthestrgsofi membastoaasizc 

farmingamembrxhavingapluralityofuppaadiowa ls l3.Thcmcwdofclaim11wha.eillthcpluralityof 
axial tams connected by substantially straight mcmbemformingtheendovasadarsupputdcviccarenot 
segments, wherein no straight segment ovalaps my connected to one anotba. 
other stmigbt segmenti and 

fcduchgtheaoss-sccthcmCtbcroembertoadcs~size, * * * * * 
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The data shown below is from the records of the Patant and Trademark Office. If the maintenance fees 
and any necessary surcharges have been timely paid for the patents listed below, the notation “PAID” will 
appear in column 1 I, “STAT” below. 

If a maintenance fee payment is defective, the reason is indited by code in column 1 I, “STAT” below. TIMELY 
CQRRECTION IS REQUIRED IN ORDER TO AVOID EXPIRATION OF THE PATENT. NOTE 37 CFR 1.377. THE PAYMENT@ 
ENTERED UPON RECEIPT OF ACCEPTABLE CORRECTION. IF PAYMENT OR CORRECTION IS SUBMITTED DURING 
THE GRACE PERIOD, A SURCHARGE IS ALSO REQUIRED. NOTE 37 CFR 1.20(k) and (I). 

If the statement of small entity status is defective the reason is indicated belaw in column IO for the related patent number. 
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ITEM PATENT FEE FEE SUR SERIAL PATENT FILE PAY SML STAT 
NF3R NUMBER CDE AMT CHARGE NUMBER _ .DATE DATE YR ENT 

1 5,800,509 183 880 0 08/465,842 09/01/98 06/06/95 04 NC' PAID 
000000 

ITEM ATTY DKT 
NBR NUMBER 

1 P-1136.03 
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Uaited States 
Patent and 
‘I’radlemark O~ffice 

Patent Number: 5800509 Application Number: 0846% 

IEntity Status: Large Filing Date: 06/06/l 995 Window Open: 09/01/2 

Issue Year: 09/01 I1 998 Surcharge Due: 03/02/2 

Payment Year: Window Close: 09/01/2 
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Customer Number: 000000 

Customer Address: 

City: 

State: 

Zip: 

Phone: 

Rl&lARD L. KLEIN ARTERIAL VASCULAR ENGINE . 
SANTA ROSA, 

CA 

95403 

(000) 000-0000 

No Fees to Pay 

if you prefer NOT to pay by Credit Card over the 
Internet, you may download the form and mail to: 
United States Patent and Trademark Office 
P.O. Box 371611 Download Form 
Pittsburgh, PA 15250-1611 

Please note that in order to you view the form you must have Adobe’s Acrobat 
Reader installed. If you do not have it, download it FREEI 
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